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J&SlHIK:l±|&««S*'»Jh$**i:V^3flBDS S (Daily Start-up & Shut-down) 

tfib8i%(D%®mm<o&x&tix\<*2> 0 u<oj;HMTj:*ot, dss»isk**p 
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i ° £ T% ItBott*©^**©*^***^ * Wit 
o , £ off jh#tf £ »i^o * 5 £3fc#-t^ § **Uv>5o 
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R BiO MM KBBfi $ *Lfc ^?L® o AfctfcRlSJi tt , 6 w * ffi# L fc * - ** > » 
*y-K©IM*£U&»K*v>TTIB<0 (2) U L^TSi 

0(3) 5£©Ri&**$§£-t'*o 

[0 0 2 8] 

H2 - 2 H + + 2 e~ 

I/2O2 + 2H + + 2e - — H2 0 (2) 
H 2 + 1/2 O2 - H 2 O (3) 
HPIEk (1) iMI^L-C7^-h^^V- 

- K-Ctt»#3tr^* iir**^ r/iifi:^ (3) HRtSLt:*.«:*Jfi-r* 
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HI £ J SJBK3££"ffc (ME A ; Membrane-Electrode Assembly) * tin z.tzffifcMfr^W, 
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aCiltS^^L^^ ii^ c tt^O * V - >M 4 c 

T/-K1 4 a^i^^V- Kl 4 c tt*K=JiilfllA**LT* ») , *#KJR 1 1 £ 

14*;fr**?ft^*#Kfc<&«^*'bfc*7y'-- K 1 4 a^ftliiaol 1 2 a 
MRJ&Jf I2atv^) *itr»v-K14c tf>j»RJ&S 12c (£TF, »»RES» 

1 2 c fcv^) -CifclK Z*ib<D$mR.BM 12 a, 12 c ©^SlcfiLtiit^f 
-mWklU Wt«$tt^tfeixfc7;-n 4a©^ttWI 1 3 a (&T\ 

Mtil3ai:v^) fcJ:tr*V- Kl 4 c<0#*l£fWBl 3 c (KT, % xmmm 

i^°MEA 1 7ti, «»SH l*J:O f T>'- Kl 4 attflCAV - Kl 4 c "C*Jfc 
$tLTi5«9> iOMEA17tt«*»KBS$*t4fc#i:, E^|:^t*MEA 1 7B 
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»u* v - n ? c p»t*«tt*'^^«i 6 c (kit, ***^<v-*«i 

7 ;-F14a^M«18a (»T, **** 1 8 ? * V 'H4£2* ' 
V-^16a, 16 c <DME A 1 7 t OftttlHfc^ftS *LTV** 0 

LtME A 1 7 6 a k 1 6 c*fe4*mii** C^**) 2 
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*M*ItOfi|- 3 1 «raoTm^k#j5{r^«*&Elf 6 2 £^LTM-m?&2 1 V 
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-FHAP2 1 cCttl^n, *V-K1 4 c i:*v»t (2) ^ORJdK^JJB $ ft&o £ 
is. *Z!OjtWf#3 1 ti> MIS? 2 4 fc* V - K1HAP2 1 c wmofl*fisffl:*r*tt#&K* 

6 2 o^4>^@ea$tL-cv^o 

[0 0 5 4] 

^24 s fir v> ^ o M-mvfe 2 i tc« £ tt*: in?I@Hb#J if * <n i *> . 2 

#3 2 ^®oTM«vtii2 1 <Dtvm-mfrfi, m&vmtnjfxtetv- vmmm6 o 
z-frLrmim&2 t^mmzfir, mw,wtikmjfx* ^t^?^ ^rfm^mm 

2 {±. *V-FffltBP2 1 dtUm&2 4 0F B ^*V-K^lfil : 6 0O&*CK 

1im%s- 3 5 7^#ffl Htv^„ 
[0 0 5 5] 

ftfe^T^ 2 2 i3 i 7 2 8 f Vt:!-, OtM£^I& 7 

4 7 5 &mzM®2LJ&%* 2 3 Clftlltll 2 1 cDfMNfe^ C^-O^O *9 #£-7f 2 9^ 

•LuW^ii«^^»-, *r, mnco^if#3 0,31.3 2<DWimmm$. 

[0 0 5 61 , v . ^ vrl _ . 

LT 7/-K14 a©W**f7 2 a (J£JIT\ ffi*»7 2atv^) is <£t># 
y-Kl4c 7 2c (i^T, ffi^J^ 7 2 c t v> -9 ) CiK«S 2 5 7$*j£&l£ tt 

es&^2 5icM4mm2 i<75i*igi5-e^^n^m*^^m$^-c, ®m$2 5©% 
mm,s.ii)mmu2 6Kr*=~?-£fir^& 0 

-r^5fcK§i52 3 e©i c&»2 3 efrbmrnzfiKmrnxx^i-^zfiz-^k^ 

if* (COt?*) ©-IK^»HJ:o-Cli*tSCOW2 3 f CO«£l$2 
3 f frbm&ZfitzBMJfX* <DC01f*Wil$.* 1 0 p P mtTi:ftT?-tt#^COIi* 
g|5 2 3 g^-ft^'btLTV^o CO**X^^BIf7S^V^;vmT^i&^$^-C, 
2 K7)I6^zajt^^*5^-rC07yxicJ;o-CTy - Kl 4 aK^£*L&B^«*l^ 

c o ^tt**i-*»«t*«ffl ico ^t#^ttHttv>So 

[0 0 5 9] 
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[0 0 6 0] 

C H 4 + H 2 0 CO + 3H 2 (4) 

i^TCOM2 3 f Ki3V>T, COCO^*±ZL»^*^aft'fk$tt, 
ft 5 0 0 0 ppm*ti^«*6M ( (5) *#*0 o *A«2 3 f OT^HJOCOI^ 
*«2 3 gC^iCO^tSMkKiot^iiA', COBfc*«2 3g»±. CO 

ar^ottu ^jb***^**^*!^*****- co»a*2 3 f jc^v>-c^«i*r») 

CO^tS^fiTS^S^litv^. 
[0 0 6 1] 

CO + H2O - CO2 + H2 (5) 
««P2 3 f T?|fe*L*tL«:*ofc3»«-r*C0^»±, C0I&*S&2 3 g-CSMfeLT 

ffiSE# 2004-3085940 



#IH 2004-011550 



^-y : 8/ 
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i^^2 3 (3c«lft2 3 e) ©»JR**7 0 OtJaTT?*^ M&)»2 3 (5fc 

tt M**X^<b^ffl$tL^,*^i±ry- KH9A02 1 a Ki*tfvJta d i: < * ^-<7>ii0 
0 #£# 2 9 «>SJ #*.ttffcK iotM^^MEf 6 1 * T ^ - KSMUB* 4 7i:, 

— Kflnmo 2 1 b (D^m^<DM^m±^^x, 7m*m3 3 s^*:^ » 

J&SI2 3 (3fc5?SR2 3 e) ©^-imtiS^^ Ctf x.T> jSttM*&* <bS&« * T^0#F5 
[0 0 6 4] 

hk^ Mmvtiif&m^E 1 0 oco^Hj#ihB#<7)ii)^^'= , ^ i "ci^^"9 

;»s4im^«i 0 ooMi3j#±B#^t±. ^-<t>^ iQ#£#2 9 
*i*sis«6 1 ^7/- m%w.m4 7^®$^. m-#*«#&S£W6 1 try - k« 
xp2 1 azmw-rzo ttz, m~<Dmm&3 0.31. 3 2*^wi 

if X tllHi 2 10*V-K14c H^-A-e § * o 
[0 0 6 6] 

£*« A <d if X ©ttfp £ mifc L jUB ID is J: » WW IB * * L T#it »m 

t a * ^wtfeo-ff jh»! n * e> 3&m$ f^ * -e <o m <o mnm m izmmmmnftu *immi> 

£ ± tf#jh w Wft K H i" 4 Sffi ft & If S & nik^iSo 

a ^ x b 4 b « . m3 <Dmmmm&mmw.v> if* ran7n-f^-hi 

iftlft2 1, i-0*f»¥«7 4, 7 5, K**r*tt*#«2 2 

#»^J«#2 3> -f >tf-^V^«l»7 3. BEMft2 5, 2 6 £ 
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afc ^) #K«**tTV»*. fc*. 7 n - ^ - ^ 7 0 a ©Till o tMlttk 
2 i (DT J — KffiHAP 2 1 a©±^1PJJ^-^«#X-#2 9(4, 3*fei£ 
Xfxy J — KfflSXP 2 1 a 6 1 Oji'fi:ffi1IStL4o 

*SM6 4^LT77- 7 tm®$*L&o **5, #-«>iMtE* 6 4 *$ J: 

^ 7 y _ k^I5W4 7 0tM^i(i> 7X^*§15 3 3 t^_0^±^4 8^1:* 

[0 0 7 4 ] 

7 j — FffiPHJ 2 1 b #fe*»*NfejS£ 2 3 K^tf* T J — Vm%M 4 7 ©^t* 

1 4 7<a&*fcEiB£*i<"c^*o 

P2 1 d*e>*paiS2 1 tcetfa*v- k#«e«6 o^ftii *isosji)»;c*m 

«T 7 iko-5D^#x.^4 3 tt, ^-0«SB«4 5 £^ U7 ^ - KSMWMf 4 7 

Lv>) 7 U4, H3C*-TJ:^K«S3ft««l2 1 <D iU Mli*^ 
2 O+oj&y- Kl 4 cCiltt-b/^-^ftl 6 c*>rtfffcffia&**«-t^* 

m) o 

[0 0 7 81 

£/- mi5if#L<rai-<5>B^-m?&2 i<nigmnwki iv>mtm, (mmm £^#>& 

fc^a**^ 2 a. 7 2 cKMtir^-^«*»7 3#Rttfe*fCV**. 
/i^ 0 ffi|jL^7 2 a. 7 2 ci:llft«2 5«^$tLT. SIM 2 5 fc:l3V*T*M*m 

6*iur) ^J:TO«?7 2a, 7 2c«ftt U>e-m«fi»7 3H 
LT) (4, i»»2 7M**L4, oHt, ^*7n-*-*7 0aOaa«TTfc* 
■^*M««oM* , tW«2 7^^-c^^tt, UE4Mift7iottAltN 
£SB2 6t?»«**tfc*B«fl|-»K:*^*»»«*2 1 <0rt«mft#*!l*» 2 7i:iot* 
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iM2 7tactaTMtSf- »=, *HO*J»)»x.#2 9, 42 4 

ttftiaftW^e^^t, »#xi3J:TO«^^^^Ki^*> H 3 corn ? 
?H*5 itr|g4 As H4 B<97n-^- h H*#l!RL*rt , fciMIBfcBiBl'**o 
[0 0 8 2] 

1) o 

[ 0 0 8 3 ] 

^ZKDtj)^#x#4 2 fc#Jfc-t * 3 0 33 J:0 f iE^IJfx.#4 3C»« 

zovm^ is-^ 2 9 £in^£««#*«@fiiff6 1 *t/-m 

mm 4 7 *#3tr^«*&E* 6 1*7^-K«XP2 l atllfW 

W«#x.#4 2 ttt^W7>'-KII(iJ0 2 1 b £H-OiEir#3 Ot 
kiti«~;£s Ty-K«fflP2 1 b**— 0**K«4 6 fc*W3**o Rfc, 
O^0V)#x.#4 3 ZWjftZ-itXUV- KHXP2 1 c «:^-Oitffif#3 1 

^.#4 4tttft**-c*v-Kflimp2 1 azm=v>mmft3 2tsi$^-*, *v 

^ 0 ^ Mfi2 l©rt»liiiM«!«iilfi (7 or) aT-C*»*ifC*")N a 
flilS (^2 0°C~3 0'C) Jfi<Kfitfc*LTV>&o 
[0 0 8 6] 

MHt*fe1I*fH (Xf7yS 4 0 2) o 
[0 0 8 7] 

^Zi>tzb2%^xx*Mfc-t2>z.ttf&&x$>t). zvm&frh ****** 

[0 0 8 8] 

o 
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[0 0 9 0] ,_ t . >blI . . 

>:t 2 l <£> flSi&a^SMBiSK ( 7 0 °C) jsiJh Kit LT v* * 5# *4flS L 

t UxV^S 4 0 4), #|-ia>PJS.T?*>tHf (S 4 0 4 K*3V>TNo) . S 4 0 3 <7>#Z§. 

<7)£7 Uttf^S«* Uf7 7'S 4 0 5) o 
(0 0 9 2 ] 

[0 0 9 3 ] 

«-<7)-50«9#^#2 9 ZMft-Z^rBMKxWmiii 6 1 t7/-K»A 
BBW4 7 M#M^£I£t"-6 1 fcT^ - KH9AP 2 1 a «l£lf2« 

$ f' »«H)fii.#4 2W?*-C7^ - KI8 tb □ 2 1 b * W)£»f# 3 0 

7y-Kfijton2 1 b*m~(Dmm?,Ti4 6tii6fHi. 

O-50*)#x.#4 3 fcttfES^T* V- KHJAP2 1 c t^^W3 1 fciliaS-£*- 
^ k«XP2 1 c 4 5 fcit»r£«o SCifc, *E3W«I«)# 

x.#4 4*»^5*t*V - KfiJtoP2 1 d ^^H<DiIllf#3 2 fc JtS§ S ■£ S *V 

- KfijtoP2 i d^^no#msa«4 6 titiff^^^o 

[0 0 9 4] ^ ±* 

3tf><b3£to$n^#*«*&BBlf 6 1 SrifttLS***, ^-tf>® 

[0 0 9 5] 

tntiot, 3f5feSKIEH (»4M2 3 (»2 3e) fc^-OKA-ST** * 
$SH) *-C«R3H-^*»2 3 *^*in«fc$** Ur^7S4 0 6) „ 

ft<li2 5 0"C&,±X$>2> 0 

2 3<OW7 0 OVZMx-Zt, »£j»2 3 (3fcKSB 2 3 e) <D&H 

*»»^JK#2 3 (5fcS«P2 3 e) <D®.&&7 0 OtlTtlt 3tft»£fc * o TtR*** 
Xtt»4t4v»t©©, 5 0 0 7 0 0 < C^T^ra«^ieHrt-et±WM^2 3 

(&OT2 3 e) C*v»TaC»^*«ft**^«»^*^**^ ffi$ ** irffitt * t f 
>)sMM2 3 (t£«SB2 3e) <«gg&5 0 0 , CI2LL<0»KK«oT:*5 < iHf 
tL<V, iJD*.T, Bft&*»2 3 (%K«2 3 e) 3 0 O^jC*^ 

ift4)itS2 3 (&@g&2 3e) (c^v^TME A 1 7 0#j*»ftffl**T*— 

[0 0 9 9] 

tt±Ol*ICJ:f)««4fl»2 3 (t&f|g&2 3e) 3 0 0 tJ^T^ot, - 

tBSE# 2004-3085940 



&m 2004-011550 



s^-V: 12/ 



ft^ 1 *ftLjR»2 3 «fcR«2 3 e) 0«ti, 3tR?«Slfe« (H**i*) 

iii°ite«2 3 3 e) <D&8L&2 5 0°C~ 3 0 0 "Coilffl^ 

L/-*5**WfetT Uf^S 4 0 7) , #ia^J£-C*^« (S 4 0 7i:^tNo 
) 4 0 6 ©iMS2 3of«in»til$*. 2 5 0°C~3 0 0°C<^$Effit 
-ek^LTtib (S 4 0 7rC*v>tYe s) „ *<&*r v -fizfetto 

«ii$*LajK«-3y^«5*ja«:«iMB|-«flfc2 i©*#ajK (7 ox:) buik***-?***-?* 

(Xf'^S 4 0 9) o 

E«4 »««Wt6 1tT^KiXP2 1 a *** 

&Br 7y-KflBiP2 1b*»ro«IHEf4 6iia***o * 

H<7)SJ*)#;L#4 3*«lft**-C*V-K*AP2 1 c £ffir<75»r# 3 1 

_^ *y- Kfl^P2 1 c t*-©«WEf * 5 fcaas**. ^m^m^ 

#x.#4 4 *tt^§-a-C* V- KH8fflP2 1 d£f&H<7)m»r#3 2 kitBf^^S-^ * 

v- K«mp2 1 dzmr-ommm^t 6 tiins. 

* 6 l*^ttMt?l2 1«57V-K«AP2 1 a*«ft«2 1 LT 

* 4 6 *M U *H«>tt »> 4 4 K i o tT***»* V - KflOmP 2 1 d O JJJK 

2 1 s>fl.«fc#«ffl"**o 
[0 10 8] 

ffifE# 2004-3085940 
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^-y. 13/ 



4 5^lfi]^«E^T, 7^-K»^BB«4 7K5d3li-4o 7 >> - K#*tIMf 4 7 £3tit L 

^-<D^jh#4 K 4 8K:J:o-cm«*l»Jh«*LTs 7KI&*£& 3 3 

[0 10 9] 

1 ai3<t0 ? 7^- KfiJffiP 2 1 btm:» v- KWWP2 1 d&tffc* v- KUBAP 2 1 
c<7)J!iI#^aiiLTMsl-mYlii2 1 <0«ffi**#fc**LT:7y'- KSMWMM 7i:S4o 

[Olio] 

< *> 3fi!fJSL±!fi5>3?-e* «3 > f?!ilf, #*3teOT*IMttf f il& 1 . 0 L-e£>iUi\ inillK** 
[0 111] ^ 

[0 112] 

SnS-T, 1 7V — F 1 4 a fc«m««i2 1 OfltJh«**»»K«RAU*:»*^**35-»«+ 
[0 114] 

o 

[0 115] 

TOi^tt^^T Ufy7S411) , 0 0»M4K2 3 

coira^it^HloT, «Sfi4iaS2 3 &.mi2 3 e) (4) RJS 

i«r*ifcia& 0&7 0 0°CJ^±) i 
[0 116] 

#^.*4 2 ^«ai-*»-05S»f#3 0*iV#=W«J»J#x.#4 3 
•f4#-WJftWf#3 l^mc^Egco§J»)#x.#4 4 3 2**-*L-e* 

[0 117] 

@BW4 7 tails**-*, «»5y^««&E*6 1 *ry- mxn2 1 a 

o ttz. ^-(75«]«9#x.#4 2 *ift«*T7;- Kfl9ffiP2 1 b £ffl-0$EEr#3 0 
)ti§£-£& — 7/- KHBP2 1 b ©1MHB*4 6 ^= 

mSE#2 004-3085940 
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<D$J 4 3 frttffcS-ST* V- KH8AP2 1 c ^^-05tiBf#3 1 

^ *V-Ffjjxn2 1 c *»-^«aiBB«4 5hMr£«o Ketfc, ^mowm 

- KflflffiP 2 1 d ^I-^ffEf 4 6 tJg®f^-*So 

W6 4 (^-o^jJi#4 1 tii!£*Lt^-t*[Rj) *XVTS- 4 7 SrloTfttt 

J-e»t^2 3tM^^S (Af?^S4 12) o 

5eLT (X7-WS4 1 3) , »«7PJEt?*tLtf (S4 1 3K#v»TNo) > S 4 1 2 O 
ijn»*Mfc*««3*, 7 0 0TC&±fc3BtLfc& (S4 1 3K^TYe s) > ^CO^r 

[0 12 0] 

«fe**£jfcSf 2 3^1*1^* 7 0 0°C&±K^Z^tz&, Wmtt!l2 1 <*>rt*Bfift<&5Se 

n-nmmfttLx, mmmm2 1 (Dn^&m^mm^m (7 or) 

frtflgtT Uf^S4 1 4) , #«7FJi.T?*tL»dr (S 4 1 4^v>tNo) . S 4 
0 4O#ffittfe*?m?TS*-T\ 7 0tft±i:WU6 (S4 14C^TYes) . 

[0122] 

= 1 93X10 _2 Scm -1 ttisfrWfcWSSLT Ut'^S4 16) . <r = 1 . 
9 3X 1 0 - 2 S cm" 1 **-e*^tf (S4 1 6Ci5V^No) > 1MH 1 ^ W 
^JS.-e*4 fcipJBfLTS 4 0 9*5*0*5 4 1 OWtt^tS^?* (*7-y7 0 S 417) 
>< r = 1.93X10- 2 Scm- 1 £H±-C**ttf (S 4 1 6^V>tY e s) . 

tttt%2 1 («*®« : 14 4cm 2 ) t'OTni-^^m-m^Jll^^ 0 . lHz-lk 
H z OttHt?TO$*-CilB5feUfc«R»*«i 2 1 0*fe«E>T > fcf - ^ V* 7tt JUS*** 

n^r-f ^ttJH&fki kHz©$«i«e*v»x*# (z' ) t^i-^tztb, mmzi 
kHz -r > tr- i 1 <&«ffiR s *7F-r ta^^ m 

Cole plot) 0«*H-C*»). i©*^ 7 

sv^o (m 5 K^£*L7tR s ) ^m^@^ i 1 ©RSfifc* 

$Hi2 1«S?7 2a, 7 2cWtT, >e-^«»7 3 Jfe«36ffl* 

^mm (i kHz) zmvtzo t*L£j:oT»fe*.**&*m«i2 i*>* 

mtE#2 004-3085940 
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: 15/ 



^2 0^ W*.«ri 0*H'mzimW£ (1kHz) *EPJnu$«Er/e-^>^ 
C^>i ^ ^HJfet#^/:iWff= 1. 93X10" 2 Scm" 1 &±-e**Ltf 

* ^> o 

[0127] 

P o n tttON af ionll 2««lt|,otllfii5 0 /* m) 
[0128] 

*4tfc, tOfflMiffiffi^MJS-f **m^t±, (7=1.93X10 2 Scm efc* 

o 

[0129] 

ioT CWi^:lHf)i^l* Wilt Na f i o n 1 1 2 ©«»R*tfc*5V» 
X\±*=\ 9 3 X 1 0- 2 S cm" 1 ) *m#RK^^^ **** * 

o 

[0131] 

BL±, «miO«*ff=l. 93X1 0- 2 Scm" 1 £Lh) > ^#£#££1^ 
gf#^aTOJ:^«$*tMi?til2 1 Ut^S 4 1 8 33 J: IF* x 

y 7°S 4 1 9) o 
[0132] 

£-<a-BJ 4 2 Kl«i»-*-**-waWf#3 0*5.fcU f *=<ai2J*)#*#4 3 

[0133] 

^4 7 fci£Br3-£a-\*N 6 1 £T7- KH8AP 2 1 a fc^£«o 

^-<7?-g]i9#x.#4 2 *ttftS*t7>'-K*fflP2 1 b $r^-^JI®f^3 0 
TV" Klffl ffi □ 2 1 b *^-<^«M4 6 hi£»r£«o 
<£>i2J«)#;L:#4 3 *ttffc£-frT* V- KH0AP2 1 c **-©iSWr# 3 1 t«i§2« — 
# *V - KHXP2 1 c *#-<0#8MMf 4 5 tiEHr$-£&o MK> Hizg^^'9#x.# 
4 4 *ttf^**"C* V- K«ffiP2 1 d£f&=<7>itBJf#3 2 hiIH^-J> *V- K 
HfflP 2 1 d *%-<Dffimim4: 6 i:iE®f£«o 
[0134] 

£A» 2 3^^ffi? ****** U 2 1«7/-F«W2 

UiSE# 2 0 0 4 - 3 0 8 5 9 4 0 
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*-s>: 16/ 



**H-Wife2 - FHOAP 2 1 c KSA-f & * V- KlfflffiP 2 1 

aa« 6 o ^^ltmi*2 i <om^2 4 tca«ES*s 0 

%) o 

[0137] 

(MMCD^W 2 ) 

.x-en.ii- x i n Ltzm&mm^mmw. 1 o o«^Mi«i!^w*^tSo 

[01381 

*J&£jft*|2 3. i)D»2 4, -f>e-^>^Sl5£»7 3. iai&« 2 5 , «J£« 2 6 * 
fiU**i)»*2t±. MK*#*<0*»*«l2 1^©*XB«**0HD9 

j3 l lli L ] tL ^ mH ^^#£^4 3 try- KSMWMM 7^^C^-<7)«I51 : 4 
»=oflHl#iL*4 3 5 4 fc 5 l * 2 

ktt^tLTV^o IH, |-^>)f^2 9^Tf«o«|2 1 CO 7 7 — K 
HAP 2 1 a w±Ii^fC»^Wf6 iconic, 5 2*5ft 

5 3*RltTV>i, ft*. *Z©IWEf5 3 fc7y-K»ftEf4 7 fcO«*«ffi«>tt 
fite *-Olt#4 8i*Bt*«3 3«>Hi:*4.*fc> ^7n-^-^7 0a (H 
3#w) &JR*)|fcv>T\ *f*«M^«J&**fc*«>*V- Kl 4 C C9^*7n-;<-* 7 
0 c"(JJJLT. 7X7n-^-H 0 c fcv*}) «riWffi»2 4 fc %~<D® <9 #x.# 4 3 

[0 14 3] 

tfJfE# 2004-3085940 
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[0 1 4 4] 

^-0-5)i9#x.#4 2 fc!»ir***-03t»r#3 0* J: 4 3 «M 

-r*»Z10ijlWf#3 l&tffc#raoi!0«!)#x.#4 4 Mt^HOW3 2 t-t^-P 

[0 14 5] 

^ftft, *) 2 9 fcttfeS*T*y&2r*#*&BB* 6 1 5 OiiU «3 # 

0 ife, n-oi2J«x.#4 2 ttt^sttry- Kfljmo2 1 b £f&— om®r#3 0 t 

tf>i2J»)#;L#4 3 fcttffcS-ltrT* V~ 2 1 c &f&-?>j&®r# 3 1 

*V-KfflXP2 1 c*«»#*5MfcKtf5 1 tWHSo Sfc, fcEgaHSD *) #*. 
^44 &ffrf£$*T* V- KHfflJH 2 1 d ^HH<7>«:fr3 2 — * V- 

KKump2 1 a tm-^mmm* 6*mmz^2> 0 i5©«i!)f£#5 2£fjj 

f^HTT/- KHUACI2 1 a ^^-0^0 «5 #X-# 2 9 T J — Kill! A 

P21a^7;- K^IfilT 2 7 til?«„ 
[0 14 6] 

&o 2 KDrti^ssiiif, lira (*5j2 or- 3 o°o aaioT* 

«9 . £ ^liMtiiiiaE ( 7 0 °C) iHft<f/;Wo 
[0 14 7] 

x<Dm&ik<o%M*ft *) Uf*;7"S 8 0 2) o K«-«'^i»i§Kb©*tt*J:O r «*l-*'^* 
[0 14 8] 

Mli2 1©ra*> fiSI (7 0t) Ur^S 8 0 3) 

[0149] 

ii-e, »M2 1 ort«iajK3^»«awE (7 or) jji±t*-caiSUTv»**»5* 

£*IJ£LT (^f^S 8 0 4) . J&fBPfiR.T?*S>M (S 8 0 4 tCjoV^TNo) > S80 
3©#ilttftftIIS*> 7 0°CJil±^lUiS1-^ (S 8 0 4C^TY e s) , 

[0 15 0] 

4fcJffifcj|MT$** (^r-^7 P S 8 0 5) o 
[0 1 5 1 ] 

[0 15 2] 

Mv^-C, MM»#*£»mm2 iwfi»i:ftftt4fc*> ^li^J:^ 1 ) 

[0153] _ 

^-<a«#x.#4 2tC®«i-*#-oa»f#3 0&tXJ t &=.a>V}*)mx.ft4 3 
-f-S^-^>a»f#3 l^U f icmEgo^J«3#x.#4 4 fc&*"**#=.<0ifcWf#3 2*^*1^ 

miE#2 004-3085940 
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3 0 T /-KfflmP2 1 bfc*-<0**E*4 6*«»*«o **j 

£=<0$J*)#x.#4 3 frlfcffcS-art:* V- KHJAP2 1 c 5 1 fc* 

#4 4*ribf1s3*t:*V- K«ffiP2 1 d ^^=l«0ilffif#3 1 i:Mr£«-^ *V~ 
KfflIfflP2 1 d^-«f«4 6 tIIHI>o iHx-T, »3£^»)#x#5 2 fc» 
j^^XT y — KiPflAP 2 1 a*«-0«Il)»iL#2 9 fcilWrS**-^ 7 ^ — KfflBA 
P2i a ^7;- KSMKKtf 4 7 fciI$-f?>o »3*<&iSD D 5 4 fctbflsS 

tt*^'W2 2 p fcJRJH-^^^ttRflPS 1 £ii®£«-^K 2 2 p*l 

«J&£f2 3 fcjftBf§*So 

, 7 's 8 0 7), m&*M2 1 ortTWSriniaiJjRJH-^^o^H^Kiiift-r* ^^^'-^ 

[ 0 1 5 6] 

jEHnttifcKipa#) Tina**.*- iv^KM*^ii> *r°£iSi?t!,£i 
naif*, clh-c* v - ki 4 c tiDi^^o*i*K*L-c, tajnama-tf 

V- KffllttiP 2 1 dJ&»&*W*ifettt"t"&o 
»t)f^42i:iotMti2 i«7y-KI!ffl02 1 b OtffflfcfflS 0 

#x.t^4M2 io««i:»*xt4. tHtT^-Ki 4 a*una«3H-^©#ia 

7y-KSfftEf4 7 ti«|JiLfc««-^tt. ^-^it#4 K 4 8 ICioT 

1 c *J:a f *V-F«ffiP2 1 dMCr^- FHJffiP2 1 b 7 J - Kflfl AP 2 1 

a<DJ|fKiaLTiw»2 l«^i^3y^i:StLT7y - F^Ef 4 7 KiS 

<fcfe3«£IL±^R-C*0, Willi, ^^S*^b^«^1- 0Lt**Ltf, ftiaiKtt 

5L/fl-r*otft5fl»iB, -tL^»mm2 iora«tw?i< 

u»2 i©#j^«*fe{MMH*^W©IW»PIK:«M*mi62 l oft 

ttiSE^F 2004-3085940 
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[01621 
[01633 

■r&^-<7)5£Bf#3 ljfctffc^OSJ 4 4 fctSttl" 3 2 ***L-r 

fg-<aiaj 29 ^ti^-g^TM^^^^ew 6 1^7/- KSWC 

@e^4 7 fcit«$ «fc«->!r*4fc*&BBfF 6 l££5:^«?#x.:fr52i&t$lr£** 

4 ^ #£#4 2 *S6^S*-C T y - KffiSWP 2 1 b £f?-<«IDr# 3 0 

M£«-7j. T7- K«ffiP2 1 b*^~W«iaB^4 6 i:«r£«° HJ^ 
<*>£J»5#;L#4 3 V- KHXP2 1 c <pi£»f# 3 1 tm^^^>- 

% *V-K«XP2 1 c *]M*#*fl«BB*5 1 fciS»f$*&o inx-t. HGg<7)«« 
x.#4 4 ^i&^^-^T* V- KlUJtBO 2 1 d£ff§H<0«#3 2 i^iI£«-7^ *V 
- K«m0 2 1 d^^-^#miS«4 6 i:56Wf$^*o HS^^fx.#5 2 frft 

^■frtT/-KfllXP2 1 a 2 9 TV — KffiSA 

□ 2lat7/- K*W0E*4 7 £it©r£-£&o 

HIC, Kl7^#J 5 4 fcl&tfsSitTarxflHtHH^ 2 p *ttti-£j£#2 3 ii^®^-^ 

[0166] 

9«V)#^.e>ttT, ^-O^SS«6 4 i3 itf7/- KPfcBB* 4 7 (£-© 
^±#4 1 ttSEtL«r^-r^) , 7X^*^15 3 3TvW£*m/cm. 1MH2 3 1:SI 

|X Uf7^S 8 0 9), M4«23 (c£MtI&2 3 e) <&l*]l&i&j£* (4) &.<D%C 
KaEBWSriME 7 0 0 tJSl±) n-#fi^^iH J tHo 

s 8 1 0) , #M&*JE-e**u* (s 8 1 ocmNo) , s 8 0 9<&ijn*ittffc**ktt3 

[0 16 8] 

»£jj£i?2 3 £ 7 0 OtaiCW**^ M*»2 1 ©fi«fi*«>i*B*»*» 

»mm2 1 ©mfifwi 1 sr^o-c, 1 0 0 ©s&«* 

i-nwmfttLr, mmm,m2 1 (7 otc) m±-c**^s 

**#0£LT Uf7 7*S8 1 1) . g-MPF&.t&titf (S8 1 lK^TNo) , S8 
0 3<0#«tttt*?ia&fr3*t: Ur^S812) , 7 0tft±i:#lU6 (S 8 1 

fflSE# 2004-3085940 
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= 1 esxiO^Scm- 1 m_h^^£¥iJ5ELT Ur-^S 8 13) . o = 1 . 

9 3X 1 0- 2 S cm- 1 **fC*fttf (S 8 13^TNo) > «ft«K 1 1 OJD* 
^JB-C*« t^OBfLTS 8 0 6 i3i^S 8 0 7 OftfE * S£tr 3 * Ur^S 8 14) 
o= 1 gSXlO-'Scm" 1 Ja±t?*Wf (S 8 1 3 CfiV»TY e s) . 

< *y * ^ jn x. , am*** ^ ^> mmnm^mmm k < *y % * mn-r % tz *> , 

KK©«*3|«R * M fc^8I "C £ T «***«lS&*M«>f&* M&i$8B «>*J » <*>««i9- a*!*! 
[0 17 2] 

C«yR-*ifel&*«*«>***&tf0 

m± t#RROil$ ff =l. 9 3 X 1 0" 2 S cm" 1 &±) . 3J * 

Hf#*£JLTOJ:^t«l^$*-r*!!J»K«l2 1 £H?m£« Ur^S 8 1 5*J:Wr 

7° S 8 1 6 ) o 
r 0 1 7 3 ^ 

*) i<x# 4 2 fc«*s-r a so^j: toh<^j * #x.# 4 3 

f4 7 fc&HrS-**-;^ 6 1 £*I2£0$J<3#X.#5 2 tii®£«o 

tt- fl-OliO 4 2tttftW7/-K*ili0 2 1 b*»-OiSWf#3 0 « 

ffl9#it#4 3*ttft^*-C*V-K«X0 2 1 c^^-Oii»f#3 1 fc &® $ **7* 
*V-K«AP2 lctKtt*^*Bf5 1tiMfS«. W®* 5 *** 
4 4 4:ttf^S*T*V-KffllWP2 1 d*f&=<^M#3 2 

1BSfflP2 1 dB^ttEfie^a^^ * n *- T ^ »S©9J5fxt5 2tttft 
$ ^ x7 y _ KHXP2 1 a*f-^>)f^2 9 hliH^^. T/~ KfflXP 

2 1 at7/-KJWtiSt4 7i:li««. S ^*°£ISo? 5 iSSSItS 
^«2 2p«»K2 3 2T***«2 2ptK»*^*tt 

A# 2 3 'J **■***#****** 21«7/- KflJ AP 2 1 a 

7/- KSWHE*4 7 *^LT«y&Wi&2 1 <^»«^2 3 

& o 

*> *«MHt2 l^V-K«AP2 1c^Xt^^ 
6 0*^t-C»m*2 1<0W2 4tI«S*4. 

ZtoKxVx*M*Xt:TJ-}' 1 4 a fc«*U V- K14c fctttt 

LT, »mm2 10rt«t:T*t^yJ:»t4«**^ ^^Jl^ a. 7 2 c 

ffifE#2 004-3085940 
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[0 17 8] 

(MM^l&Wi 3 ) 

[0 17 9] 

m?fe 2 1, *-©*M^S7 4, »ro*MfS7 5. 2 2, 

&j£82 3, 4, ye-m«g»7 3, @M2 5, fJl^B 2 6 *3 X VM 

[0180] 

<o * * *fc t& 0 ^ i" & o 

[0181] 

^iOf f i (H3) tCfe^-OffiJBSftfcfc:^ mm<D*D*)mz.ft4 2, 4mxx>^ 

- mr.^mm.w.m 45. 4 6 &i& & < o * ^> 2 2 P <o m pit^w 

5 5 $ 55iao -cinsis 2 3 <D*foizmtizwMtfx<omk t m 

«P2 4«^Iot, ^H^-bJJ(9#x#4 3 i:^«-5 5 £ ^MS^M-^^* 
7 0 c**Jni8*S2 4 ^H©«f)tx.f4 3 0KT?*oT]K*W*#&M5 l«i 
[0182] 

[0 18 3] 

i o o <ofltjk«, «mm«s 2 1 <r>n&*m&x* 1=^ -r^«^ito 

*_#is J:lfiKWf#*^i 3 KttffcS** Uf^SlOOl) o 
[0 1 8 4] 

7;- K«ffin2 1 bK«»t*#-«a*r#3 0i3«fctm=<£iaJ«9#x-#4 3 KgtfSE 

[0 18 5] . 

2 9 tft^S^TjftJH-^^ftJ&EflFe 1 £7/- KSMl 

S£l=4 7 ^^^*&M6 1*7/- FMPJJAP2 1 a fc&Sr3*S 

o ifc ^H^>)#x.#4 3 *ttft**-C* V- KHJAP2 1 c &^Ptf>itffir#3 1 t 
iS®£«-7?> *V- KHJAP2 1 c 5 1 t«£«o 

[0 18 6] , , . 

- $ 1 <aTO«»2f*i3 i rm^i At 4 i t #t i 

£o 4*, 2 1 ©rtffitt&#*«J««»« (7 0*0 £LTT?*»**tT*ilK £ 

6 (ft 2 Ot-3 0TC) i£< fc«fc*LTV>a 0 
[0 18 7] 

#MBWi6 2 1 ^ v> J: ? ftKfl-^ tf>M5E£ X rNKfl-fc * 

-fkiiittfd (^f^s i o o 2) o m&tfxmmt<D?j&&zv&®r#*®3R <7 >ft& 

HiiE# 2004-3085940 
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m^x, BMmm2 1 (Dftuzmwium (7 or) *-e#s-t* c^x-y/s 1003 

o 

[0 18 9] _ 

^■e, &#*ft2 1 (7 0°o a±t4t?ai3SLrv>a^s*» 

^fltLt Ur7 7"S 1 0 0 4) > #a?FJe.-e*ttif (S 1 0 0 4 i:*v»tNo) . s 
1 0 0 3 W#SltfttIiH, 7 0 "CBUifcSljii-til* (S 1 0 0 4 H jsv^T Y e s ) 

[0 19 0] 

J: } t«|f^$-*4 Uf^S 1 0 0 5) o 
[0191] 

7 y_Kf0ffiP2 1 blC»«-ra#-Ojft»f#3 0*3J:tf& = <*>i2J»)^x.#4 3 iz&m 
-t2>$&-<DT&®fft3 HfcVK* V- FUffiP 2 1 d tCftjRi" *ff= WJ£Wf# 3 2***1^ 

[0192] 

o Sfc, !9#£^f4 3 *W}V?2*tX* V- KfJJAP 2 1 c *r«ZlW5S»f#3 1 fc 

SgilS**— ^ *V - K«AP2 1 c 5 1 tiM£«o Mfc. 

^#5 5 *l&f&S*TJDM*#*tt*&BMff6 3 *JlE*L*ISCfl-#'* 2 3 C 

[0 19 3] 

L"CM4^2 3^<bmffi£*t£#*£. ^-O^O #^.#2 9Oij0*)#x.i&fE 
tCJ:o-C*-W)l»BB«6 4 ta«$* (^-0^lh#4 1 i±i5l£tL^fp1-^ffi]) „ T J — 

0 6) o 

[0 19 4] 

2 3 oMiHia&w*SmKf61Bfcov>T»;j\ 1 -e3&9J L * o 

ElE (»£i&^2 3 (3fc««&2 3 e) <DU.1§L* 2 5 0 °C~ 3 0 0 0 C<7>fBffl ^#?-i&) -C*> 
[0 19 5] 

:it?, M4j£§2 3 (3fc®SP2 3 e) Oj&JK*«2 5 0°C~3 0 0t©«liT?#il 

Lfe^s^^JpijjcLT (x?vfs 1007) . #»^ja-e*tLtf (s 1 0 0 7 \z&^x 
no) , s 1 0 0 eo»^t?2 3 (D^mmwrnftzmmz^, 2 5 o°c~3 0 o°co 

$EHtT?#iaLfef> (Sl 0 0 7W^TYes) , r ? 7°&~7ttf o 

[0 19 6] 

MMJ&££2 3^#ln«k^ 3 *5 «£ rflMSS 2 4C*v»tR»^ft 

*&^2 2 tL*JR«-*"^«>*jS*«*l-*ffll 2 1 <Dffi.ffliU.fe (7 0°C) ELLte*6 
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fiL/cfb (S 1 0 1 4 KjS^TY e s) > %0£7sTV -fl'&tto 
[0213] 

<y = 1 gSXlO^Scm" 1 JJlJt^S^Sr^jebT Ut7 7S 10 16) . a = 
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